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A METHOD AND A DEVICE FOR DRILLING INTO TUBULARS LOCATED 
WITHIN ONE ANOTHER 

This invention relates to a method for drilling into tubulars 
which are located within one another. More specifically, it 
relates to a method for reducing drilling tiiae when drilling 
through at least one pipe wall and there in an annulus within 
the pipe wall is a fluid or a material which in comparison to 
the pipe wall material is easier to drill . The invention also 
comprises a device for carrying out the method. 

When removing for example composite casings for petroleum 
recovery, it has become customary to cut pipes by sawing. 
Often the pipe that has to be cut will contain one or more 
internal pipes. The annuli between the pipes may be filled 
with for example concrete. 

If the internal pipes are insufficiently connected to the 
external pipe, the internal pipes may become displaced 
axially and/ or radially in relation to the external pipe 
during the sawing operation. The displacement may cause 
damage to the sawing device that is being used. 
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It has therefore been deemed necessary to brace the internal 
pipes in relation to the external pipe before the actual 
sawing operation is initiated. 

According to prior art one or more drilling devices are 
placeded mainly in a radial direction on the casing surface 
of the external pipe. The drilling device may be 
hydraulically driven with regards to both rotation and 
feeding . 

The drill bit of the drilling device is fed at a certain rate 
when rotating through the external pipe, the material located 
in the external annulus, and potentially further on through 
the pipe within, the next annulus and so on till the 
innermost pipe where the drill can be used for bracing by 
means of the feed power or for drilling through the pipe wall 
of the innermost pipe as well. Then, the drill may be used 
for bracing or it may be replaced with for instance a shaft 
to brace the pipes. 

Due to the relatively long distance between the operating 
valves of the drilling device and the drill site, it is 
necessary to place the choke valve or constant pressure valve 
used for adjusting the feed speed of the drilling device near 
to the drilling device in order to overcome the flexibility 
of the pressure fluid pipe. There will only be restricted 
access to this valve during the drilling operation, as it may 
be dangerous for personnel to be in close proximity to the 
drilling device when it is operating. 

Drilling operations in accordance with prior art take 
unnecessary long time because the drill is running at an 
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approximately constant feed speed during the entire drilling 
operation . 

The object of this invention is to remedy the disadvantages 
of the prior art. 

The object is achieved according to the invention by means of 
the features disclosed in the description below and in the 
following patent claims. 

Experience has shown that the drill bit can be fed at a 
significantly higher rate when it is working for example 
within concrete, compared to the feed speed which is 
appropriate for drilling in the pipe wall material. 

When the drill bit has cut through the first pipe wall, the 
rotational resistance in the drill bit is reduced, whereby 
the oil pressure in the hydraulic circuit for drill bit 
rotation is reduced. According to the invention, a valve for 
additional supply of hydraulic fluid to the feed cylinders of 
the drilling device is opened without disrupting the choke 
valve or constant pressure valve that is used to adjust the 
feed speed of the sawing device for drilling through the pipe 
wall material. Thus the drill is displaced fairly quickly 
through the concrete material and until the drill bit impacts 
the pipe wall located within. The rotational resistance of 
the drill is then increased, and a corresponding higher 
pressure can be read in the hydraulic circuit for drill bit 
rotation. The additional pressure fluid supply is shut off, 
whereby the drill bit continues to drill through the pipe 
wall material at the preset feed speed. 



wo 2004/063525 



4 



PCT/NO2004/000005 



The method is repeated for any annuli and pipe walls located 
within. 

By employing the method according to the invention, the 
drilling time for perforating pipes containing other pipes 
within can be significantly reduced. The method may 
contribute to considerable cost savings^ as the hourly rates 
for this type of work, including hiring a drilling rig, are 
relatively high. 

In the following, a non-limited example of a preferred method 
and embodiment is described and illustrated on the attached 
drawings, in which: 

Figure 1 shows a cross section of a pipe assembly comprising 
a pipe with two pipes within it, where the annuli between the 
pipes are filled with concrete, and where two drilling 
devices are placed on the pipe and are about to drill holes 
in the pipe fitting; 

Figure 2 shows a cross section I-I of the drilling device in 
Figure 1; and 

Figure 3 shows a simplified hydraulic circuit diagram for the 
drilling device. 

On the drawings, the reference nximber 1 denotes a drilling 
device provided with a drill bit 2 which is secured to an 
external tubular 6 by meems of a fastening device 4. 
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Inside the external tiobular 6 there is located an 
intermediate tubular 8, and inside the intermediate tubular 8 
there is an internal tubular 10. 

The spaces between the tubulars 6, 8 and 10 constitute an 
external annulus 12 and an internal annulus 14. The annuli 12 
and 14 are filled with concrete. 

In addition to the drill bit 2, the drilling device 1 
comprises a feed rod 22 which is connected to the drill bit 2 
by means of an adapter 20. The feed rod 22 is axially 
displaceable in the housing 24 of the drilling device 1 by 
means of two feed cylinders 26. The feed cylinders 26 are 
connected between the housing 24 and an axial bearing 28 
placed around the feed rod 22 . Two hydraulic driving motors 
30 are connected to the housing 24 and encircle the feed rod 
22 in an axially displaceable manner. 

The drilling device 1 is controlled by means of a rotary 
valve 40 and a feed valve 42. The valves 40 and 42 are 
located at a safe distance from the drilling device 1 and 
supplied with pressure fluid from a hydraulic pump (not 
shown) . From the rotary valve 40 hydraulic pipes 44 pass via 
quick release couplings 46 to the driving motors 30. A 
hydraulic feed line 48 connects the feed valve 42 via a cjuick 
release coupling 50 and a choke valve 52 to the feed side of 
the feed cylinders 26. The return side of the feed cylinders 
26 is connected to the feed valve 42 by means of a hydraulic 
return line 54 and a quick release coupling 56. 

A quick feed valve 58 is connected to the hydraulic feed line 
48 at the feed valve 42. From the quick feed valve 58, a 
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quick feed hydraulic line 60 passes via a cjuick release 
coupling 62 to the hydraulic feed line 48 in the area between 
the choke valve 52 and the feed cylinders 26. The quick 
release couplings 46, 50, 56 and 62 are arranged to 
facilitate the assembly of the drilling device 1. 

The desired feed speed for the drill bit 2 is adjusted by 
regulating the choke valve 52, preferably before the drilling 
operations commence. 

When a hole shall be drilled and the drilling device 1 is 
attached to the external tubular 6, the rotation of the drill 
bit 2 is initiated by setting the rotary valve 40 to 
operating position. Pressure fluid then flows through the 
rotary valve 40 and the driving motors 30 via the hydraulic 
lines 44 and the quick release couplings 46. The driving 
motors 3 0 rotate the feed rod 22 and thus the drill bit 2 
aroxind its own longitudinal axis. 

The feeding of the drill bit 2 is initiated by setting the 
feed valve 42 to its feeding position. By doing so, pressure 
fluid flows from the feed valve 42 via the hydraulic feed 
line 48, the quick release coupling 50 and the choke valve 42 
to the feed side of the feed cylinders, as the feed cylinders 
displace the axial bearing 28 and thus the feed rod 22 and 
the drill bit 2 in a direction in and towards the external 
tubular 6. 

It is necessary to place the choke valve 52 near to the feed 
cylinders 2 6 because otherwise the elasticity of the 
hydraulic feed line 48 could cause an irregular feed speed. 
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After the drill bit 2 has worked its way through the pipe 
wall of the external tubular 6, cf . the drill bit 2 belonging 
to the top drilling device 1 in figure 1, the momentiam needed 
to rotate the drill bit 2 is reduced because the concrete 
located in the external annulus 12 is easier to drill than 
the wall of the tubular 6, The rotational fluid pressure, 
which can be read on a manometer 64, is reduced 
correspondingly • 

By opening the quick feed valve 58, pressure fluid flows to 
the feed side of the feed cylinders 26 through the hydraulic 
quick feed line 60 and the quick release coupling 62 
bypassing the choke valve 52. Thus, the drill bit 2 is fed 
quicker through the concrete in the external annulus 12, cf, 
the drill bit 2 belonging to the lower drilling device in 
figure 1. When the drill bit 2 has reached the intermediate 
tubular 8, the rotational resistance in the drill bit 2 is 
increased. The corresponding increase in pressure can be read 
from the manometer 64. The quick feed valve 58 is shut, 
whereby the feed speed of the drill bit 2 through the pipe 
wall of the intermediate tubular 8 is reduced to the preset 
value on the choke valve 52 . 

Correspondingly, the feed speed is increased when drilling 
through the internal annulus 14 and possibly through the 
annulus of the internal pipe 10. 



